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PREFACE

This Niote presents the text of a speech given at the semiannual Air
Force Comnications Coand (AFCC) Commanders Conference, Komestead Air
Force Same, Florida, an Mtach 21, 1964. The material is based not on
analytical research, but rather on the authors' combined five decades of
experience with ti - Air Force on conmnicat ions, comting, and
Information system matters. The Note is intended to stimulate thinking,
to raise Issues for consideration, and to offer one view of a possible

future for AFCC.
The speech was prepared under the Project AIR FO1R study effort

"Trechnology Planning for Future Base-Level Communications Systems."
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SUMMARY

This Note examines the future of the Air Force Communications

Command (AFCC). It presents views based on the authors' five decades of

experience with the Air Force on communications, computing, and

information system matters. Because of the recent Air Force initiative

that combines the career fields and corresponding organizational

alignments of data automation and -omuications, and that assigns the

entire responsibility to AFCC, we believe that *FCC will have to make

significant changes in Its posture and capability. For example,

* AFCC can and should make a force multiplier available to

decisiomakers through information system that provide timely

status and option information.

* AFCC should be reorganized as appropriate to become the focal

point of the Air Force for commnications system and functional-

area information system matters, rather than a service -

organization.
* It should become the requirements and advocacy focus for coamon-

user communications improvements and system.s and for the
development of functional-area information systems.

" It must oversee the training and career progression of the

combined communications (30xx) and computer (5lxx) career

fields carefully and deliberately.
* It must acquire the capability to perform systm analyses and

other techrical studies that support its program tic and

advocacy proposals and relate them to mission effectiveness.
* AFCC should become the "Air Force Information Systems Command."

9---
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INFORMATION SYSTEMS: THE CHALLENGE OF THE FUTURE

FOR THE AIR FORCE COMMUNICATIONS COMMAND

S

INTRODUCTION
The Air Force Communications Command (AFCC), as the focal command

for computing and comunications in the U.S. Air Force, is in a unique 0

position at a unique time. It has an opportunity to make a significant
difference in the future warfighting capability of the Air Force.

If the United States should become involved in a conflict in Europe
or elsewhere, the U.S. Air Force, because of its worldwide commitments S

and ongoing budgetary constraints, would in many instances have to fight

outnumbered. The enemy is likely to have more men, more ground equip-

ment, and more aircraft, and also Jamming devices and other significant

electronic combat assets. The Air Force might even have to face opponents

equipped with U.S. weapons and weapon system. Therefore, what the Air

Force must exploit are force multipliers--things that can give it a

qualitative advantage to componsate for any quantitative disadvantage.

One largely unrecognized force multiplier is a set of comprehensive -

Infor.atJon system that provide timely, usable information to

decisJonnakers throughout the Air Force. Fortunately, more and more

senior Air Force leaders are coming to recognize the necessity for

improved warfighting information systems.

Such system include not only command and control to support all

levels of decisions for force employment, but also systems to provide

detailed instructions to the fighting units and to assure them of an

ongoing flow of wartime resources. Information systems are also needed

to provide a situation-assessment capability which, among other things,

will determine where we are, where they are, what they are doing, what

happened after the last attack, etc. Such a capability constitutes, in

sense, the "management information system" for fighting the war. p

There are of course many other information system of varying complexity

and size that are important to the Air Force--and all of them must

involve AFCC.

.A-
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Changs are now occurring in the perceived information systems

requirements for areas that have been relatively well automated for
years. A prime exemple is the base-level Maintenance Information System

(HIS). The uncertainties of war, the need to have effective fighting

units, and the need to maximize flexibility of each fighting unit

collectively Imply minimizing the structural and historically unchanging

relationships among base-level maintenance, supply, and flying. If

teleportation were only a reality and parts could be moved around as

fast as date end information, the solution would be obvious--an

efficient distribution system that could send parts along with data. Of _.

course, no distribution system for physical item can ever approach this

ideal, so theater parts-distribution systems (e.g., the European

Distribution System) oust be supported by an effective information

system. In the future, communications and computers will have to be

tied together to support functional capabilities that could not be L

foreseen twenty years aV whem the present generation of base-level data

system was first conceived.

An era of information systems that are an integral part of -._
warfighting capability has dawned; and AFCC Is central to bringing the

Air Force fully into the now world.
To clarify the connection between information systems and AFCC, we

note that "information system" is a term that has been used for a long

time but is just nom creeping into the organizational structure,

culture, and Jargon of the Air Force. Many systems (e.g., command and

control, Intelligence, supply, fusion) are referred to as information

system, but they are not always information system in the truest

sense; more often than not they are primarily data systems. Many of

these system inundate the user with data that he does not need, want,

or recognize; most do not aggregate data in useful ways. Information is

often portrayed awkwardly, and user interaction is not always natural.

To be useful, an information system must coordinate, suggest, extract,

and otherwise produce information that derives from data; and, equally

important, it must offer that information to the user in a natural form

that can be readily assimilated.
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AFCC has had an important role In the data business over the
years. It has provided the comunications to support command and
control system that assign the right weapons to the right target ate
the right time; It provides both communicat ions and computers to support
functional-area data systems that get the right personnel to the right
places at the right time, and get the right parts to the right aircraft
for timely maintenance and repair. And It provides and maintains other .

on-base comunicat ion system that support the sortie-generation
process. But now AFCC has. a such larger role to play in Air force
affairs: It must Set muick mr* fully and directly into Cho
info, nt JOe huuimoss.e

It Is quite clear that present systems are primarily data-oriented
and thus not adequate for multiplying warfightiag capability. for which
information Is the pivotal need. It is also clear that the comsnica---
tions needs and capabilities of the Air Force mut be fully integrated
with those of its computer enviroments. Computer and cosmuicatiom
technologies are twins that have msde possible current data systm

and can am, more importantly, provide the essential Informat ion-

sytm
*7CC will have to provide the Air force with most of the compre-

hensive Information infrastructure that produces a timely flow of
Information needed by decisiomimakar, wherever they may be. It must
also provide systems that can survive comat damage while keeping their -

critical information features operationally Intact. Traditionally, such
capabilities are associated primarily with command and control systems,
but the information system that support functional areas must have
equal attention.

All of this constitutes a giant goal for £FCC. That goal has
many aspects, but here we focus primarily on the integration of
commnications and computers, and on the requirements and planning

IL process.
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PLWATONS FOR AFCC

It my not yet be obvious that AFCC a the action, but AV= io tbo
commaud to which the Air Force bas given the assets for becoming its
Information system foal point. This is a big responsibility, and it
ame tb4t A*CC will bve to behave differently thes it ha in the past--

certainly differently from the ways in which it has traditionally boe
perceived by the rest of the Air Force.

Originally, AFCC was a "comunications service" whooe purview
included the classical commiction assets--telpone switchboards,
teletypariters, field wire, MY radio, Horse keys, etc. It than became
a command and acquired the Air Force assets associated with base-level
computing, especially the Date System Design Center (PSOC) at Ouster Air
Force Station, along with the responsibilities tbey entailed. Until ...

recently, bwever, it has not bad an appropriate single point of contact
in the Air Staff. But with the creation of the position of Assistant
Chief of Staff for Information Systam, tbere is at long last an Air
Staff office with which AFM can intoract across its full scope of

activities.
It is important to realize that the new Assistant Chief of Staff

for Informtion Systems is by so mams wbot the Assistant Chief of Staff
for Computer Resource Hamgment (AlMR) was intended to be in the aid-
1970s. In 1975, problms with embedded coantor systems (especially
avionics) caused the Chief of Staff to ask for a study that recommnded
(among otber things) a focal point om the Air Staff for Computer
Resources.' The major concern was that too many weapon system suffered
computer hardware snd software sbortfalls that affected Air Force

wrfighting capability.

'Staphen H. Dremmer, iyma Shulnan, and Willis N. Ware, The
LCmpvtr Momaareo S1amqe $eauay: xscu v le Summery, The Rand

Corporation, R-1855-PR, September 1975; S. N. Dresner, N. Shalem, W. N.
Were, 0. K. Smith, H. 3. Davis, R. N. Neinstedt, and 2. Turn, The
Cpvtor Rosourcta Nema•gset Saudy, The Rand Corporation, -iSSS/1-PR,
April 1976.



In 1984. however. the driving factor is the awareness that

Information systm are crucial to wartighting capability. The issue
has become much larger and more pervasive. Floedded system are still
very important, end failures io aircraft avionics are still critical,

but the all-eacompassing issue of information systm drives the changes
AMC mat make.

What, them, Is the problem? The problem is making it happen; and
mk-..& it bappes mas J& part, *tAwt AP1W &ill haeto provide
aggrauiv leadership to ehe Air Peace.

AMC will have to provide the Mechanism for reolving conflicting ii

needs for comfecst ion soervices, just as the DISC adjudicates similar
couflicts amng the many fuactiomal-area use of base-level computing.
But It will have to do so while maintaining maxmm uniformity across
all bases and allowing for commad-unique arrangements. It will have to
be the advocate for commicat ion improvements, sod it will hae to

relate such program to mission effectivemess of the Air Force.
Thus, AFM will have to provide the meems for fonmally stating

user requiremesnts and relating tha to major conand C1I&JCO) ssonl=
effectiveness. Is this connection, user seeds cnot really he under-
stood simply by asking the users. AF= will have to do the comprehensive
planing to translate ser requirements into implemetable program of

action. It will have to acquire the analytic skills necessary to IP
make tradeoffs and will have to perform other studies that will aSide
choices amng alternative technical approaches. It will have to he
the reservoir of huoledge-both technical and operetiomal-to which
NAJCU~s base tenants, ad other use can tern for help In their
awn planning, requirements IdentificatiSon, and innovat ions. Finally,
it mey have to deal with system acquisition and/or project office

iss"e.
This I toe of argea-at does not imply that AM ha not provided -

leadership; it ha done so. and it Is doing so. however, AF= must

accelerate Its change fron the historical imag of a service provider to
that of an assertive leader in information system. What was sufficient

for traditional commicatins planning and data-systmn implementation

met he enhanced significantly for the envirosment ahead.
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'Tm leadership Issue ts particularly crucial becaose ernaica-
ties& have historically boos viewed a" & service to be taken for granted.
They hae rarely bees seem as an essential1 component of total informat ion
system; rather, they hae been treated as an ON fnct ion dependent on
the technical wAlhiemsts of others. Noreover, the comunications

planning process hoo tended to be an amalgamation of user desires
gathered at base level and coordinated upward, rather than a compre-
hensive top-level effort that assures, the coordination of all a"pets
Into a technically cohsive, flexible, adaptable, and expandable
operational eaviromost.

Unfortunately. AM~ has been viewed from a similar perspective--
aa takes-for-pranted source of services--and It ha in general molded

ad staffed itself accordingly. It ba tended to hbhve reactively,
because that Is what was expected of it, and in former tims that is
what was. needed. Today, the responsibility of supporting the Air force
in the Information business will require AMO to be a different and
such more active, rather than reactive, commad.

Information system collectively have do facto become a major
weapon system. The Air Force, ba not yet beas to treat then that way,

and the pbosommm is just am being recognised. &acept. for command-
control systems, informetiom system hae gnerally not been thought of
as a weapon system Is the past, nor have they hess treated that way in
ad by the Air Force culture. Comonicat ions to particular bha been
looked on as a support technology, with the emphasis on how fast or how

securely binary digits could be moved from one place to another.
Comunicat ions, eve ore than computer systems, bae been taken for
pranted except when they do not work. Then, of course, the coMPleISIAS-
art loud ad viaerus

There Is increasing recognition and appreciation of the centrality
of information systm to the mission of the Air Force. This has been
truly appreciated to applications such as command end control
Information syst., that are developed wholly within a NAXCN and
ref lect a high command priority. Wile AFVC has, been a participant La
term of providing some of the necessary comnications or as the
mintainer of a systes, it ha not bees deeply involved io the
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requirements process or with system design. It is essential that AFCC

become involved in these two major areas.

Development in base-level information systems has been slower

to mature than development in JAJCO-centered command and control

systems. The logistics community at the Air Staff was initially the

major player in bringing base-level computing into a more cohesive

posture. The people responsible for the functional areas of maintenance

and supply observed that their activities could end should be performed

basically the same way at every base, regardless of the host command.

Eventually this conviction led to the formation of the DSDC, but its "

creation required that the logistics functional area give up manpower

slots to provide the needed impetus.

Other functional areas, including finance and personnel, subs*-

quently reached the soe conclusion. The pivotal observation Is that

advances in base-level functional-orea automation cut horizontally

across MAJCOIIs and their command prerogatives, in contrast to command-

unique system. which are vertically organized within a HAJCOH. In

spite of the effective work done by the data-automation community of the -

Air Force, the across-cammand systems log the in-command ones.

There are important differences between a command-unique system and

base-level computing and communications, and those differences partly

eaplain the difference in maturation rate:

" A commend-unique system coer s only a NAJCO and the bases

that it owns. The system deals with a vertically integrated

organization of the Air Force; and given resources and time,

the comands will get their system built.

" Use-level information systes must concern all bases. They

are a horisontal responsibility across Air Force commands and

organizations, just as is air traffic control, which AFCC

supplies. Thus, they span organizational jurisdictiorts and

intrude on organizational prerogatives.

" The requirements process, the advocacy position, and the top-

level designs of base-level system must function laterally

across the Air Force, not just vertically within one command;

but they must also be coordinated with many KAJCOs and must



allow for the inclusion of comnd-unique fesares. Thi

coordination requires that AFOC take a more visible and
aggressive role in the requirements process.

AFCC has taken the following actions to move into the modern world:

* The consolidation of commnications and computinag within the
Office of the Deputy Chief of Staff for Information Systm.2

" The realignment of the Consolidated Comnicat ions Programing
Center as an Integrated part of the Gunter complex.'

* The blending of the career paths from the data automation field
(Slim) and the communications field (3Oxx)--a difficult action
fraught with problems.

However, there Is much more to be done.

Blending Career Fields
It Is not possible to simply put individuals from two disciplines

into one organization and have Integration automatically happen as a
consequence of physical proximity. for example, in 1975 Project AIR
FORCE did a special study for the Chief of Staff, which led to the

formation by the Air Force of the Assistant Chief of Staff for Computer

Resource Management (AMl). Unfortunately, AFKR tried to integrate Its
responsibilities by simply bringing two disparate organizations under a

common top manager. It did not work; the two sides did not share the

Intimacy of dialogue and activity that integration Implies.

'The Initial action to consolidate computers and communications
under a Deputy Chief of Staff for Teleprocessing was taken in late 1963.
Renaming the office to the DCS/Information Systems (OCS/SI), however,
occurred during the preparation of this Note.

'As of this writing. the new nae for the group of organizations at
or related to Gunter AFS (the DSDC and CCPC, among others) has not been
determined.

*So*e Drezner Shulman, and Were. op. cit.; and Dr ner Shulman,
Wee, Smith, Davis, Reinstedt, and Turn, op. cit.
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The Sixx and 30xx career fields have developed from different
directions, and with different people who hav, different interests and
technical skillis. This doe" not eaft that the two fields cannot or
should not be Integrated; but It does mean that their historical and
culture) differentes must be accommodated.

The computer field has been developing rapidly for over three

decades. with extremely active comercial growth. In contrast, the

common-user comunicat ions enviroament has developed such loss rapidly
and has seen a real growth spurt only in recent years. These con-
trating developments have unavoidably Influenced the corresponding
disciplines In the Air Force. Air Force officers in the 513m field
have had little trouble finding comuter-oriented jobs in industry.
Vith the rising Importance of commications within Industry, thoe
in the 3Oxx field will now have similar opportunities.

It will take hard work to successfully Integrate comnicat ions and
computer people at bases,* in commands,* and in the management structure.
There iosno foolproof prescription, but the blending of the two career
fields must be treated carefully and thoughtfully, with sensitive regard
for the professional perceptions of the two groups of people. The down-
side risk is a wholesale loes of personnel that the Air force cannot
afford--especially when these people will be needed Nore than ever.

The upside opportunity will be for *7CC to son age career
progression with insight and care. This may require longer tours of
duty as Slxx and 3Oxx personnel struggle to learn each other's business.

Information systems have a tendency to hIghIght the problem of
cutting across organizational boundaries. The early history of the-
Mlaintenance System Design Office (which later became the DSDC)
illustrates the point and provides an exple of the difficulty of
integration. In this case, the difficulty was that of putting
functional areas together, compounded by the problems of integrating
across functional boundaries. Functional-area and computer specialists
were originally combined in a single work environment in the DMD.
Together they tried to make sense of the unbelievably large number of
requirements that had been generated by users. The OWOC recommended
hardware and software actions; It built workable nwsystem and
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mantained existing one. It had all the signs of successful

Integration, yet there were visible Saps. The functional-area users

became adversaries and competed for computer support on machines that

bad yet to be selected.

The Air Force is now older and wiser, and it has the experience of

the DOW to draw on; but it requires more than just the words of a

policy chong:

" Organizational Integration is toagh, and the Air Force must be

aware of that as it proceeds. a
* In this case, ctioms are being taken that will affect career

paths and opportunities for an estimated 20.000 people.

Relationships with the in-command authority structure will be

disrupted. Not every Individual will see the stop as

advantageous, nor will they all view it from "on high," as the

Air Staff and Command Sections of AJCOHs do.

* Integration will take a long time to become fully complete.

SCaution, careful explanation of the expected payoffs to Air

Force mission effectiveness, and supportive information with

regard to career opportunities are all fully warranted.

Requremts
The requirements issue is an essential aspect of AFCC's future.

It will drive the evolution of future Information system. On-base

information system--including on-base communications--must have a
mechanism to bring functional-ares and MAJCON users Into a dialogue

with technical people. cmunications technology, an Integral part

of an information system, is probably the lesser appreciated of the

twin technologies that the Air Force is now blending.

The DSC provides a form for the computer-oriented part of

Information systems, but there is no corresponding institutionalized

forum in which user requirements for on-base communications can be

related to mission effectiveness, efficiency of operations, wartime

survivability, and similar metrics. Therefore, some mechanism must be

provided for the on-bass communications requirements analysis. This is

a very important step, because ultimately communications needs will
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compete with all other aspects of Air Force affairs, even though the Air

Force recognizes the crucial importance of communications. There will -

never be enough funding to provide everything that everybody wants; base-

level communications requirements that arise from NAJCONs or functional

areas will have to compete among themselves as well as with other

demands. Therefore, the case for communications improvements must be 4

stated clearly, with relevance to the items that are Important to the

Air Force and with pertinence for the users they support.

The "requirements process" is the mechanism that the Air Force uses

to resolve conflicts among competing demands for its funds. AFCC mast

express coamunications requirements--especially on-base ones--in mission-

oriented terms to have a maximum impact on the funding process.

There are analogies in the Air Force outside the communications/

computer field--for example, intratheater airlift. The case for intra-

theater airlift was once argued in term of moving more tonnage from

one base to another or from one point to another. The argument was

not successful. When examined in terms of warfighting capability as

measured by sortie generation, however, intratheater airlift was shown -

to be equivalent to adding several thousand sorties per day. Suddenly,

what was a mundane special argument became central to the Air Force's

ability to successfully conduct a war. And, as they say, the rest is

history.

There is a compelling argument for specialists to become totally

involved in the requirements process. Computer specialists have already

done so through the DSDC. Commnications specialists must participate

in the same way if AFCC is to achieve more than the occasional now ini-

tiative that arises from the concern or displeasure of some top-level

officer.

A central means must be provided to bring together the diverse

communications needs for bases; otherwise, the situation will continue

to be more of the same:

Relatively slow improvement by AFCC of the backbone cable

system and telephone plant. S

o5
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" Dow ward-dirocted actions from a MAJCOM for selected actions on

specified bases.
" Individual--and largely uncoordinated--actions by tenants who

use discretionary funds as they see fit.

If the past trend Is allowed to continue, there is a real risk -

that awkward interfaces will arise among system and will prevent

communications traffic from being passed freely everywhere; or, equally

disquieting, users may be constrained by technical impediments from

mking fullest use of on-base information systm networks. Such events
could lead to the ultimate risk that the required information systems

could not be built.

Bringing the Air Force into a now world of comprehensive war-

fighting information system requires AFCC capabilities that are at

the very least multidimensional. They include, among others, technical

skills, architectural skills, and analytical skills to determine which

requirements are both desired and possible.

CONCLUSION

AFCC will have to do a very different job in the future. It cannot

continue to behave as it has in the past, given the major change in its

mission focus occasioned by recent Air Force actions:

No longer can AFCC be a simple funnel for needs that arise at

base level and that are aggregated upward, and for which AFCC

is simply the spokesman in the budget process.

SAFCC must play an aggressive leadership role that will point 0

the way and help direct the tAJCOts and their bases.

0 AFCC must become the leader with the analytic capability to do

studies that

-- Can compete head-on with or supplement and complement, as

required, similar studies from the MAJCOMs and the Air

Staff,

L_
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-- Will help resolve technical choices and will contribute to

structuring a base to the detailed level, S

-- Will determine which user requirements are both desirable

and possible, and

-- Will present technical and programmatic alternatives plus

costs to decisionmakers at each level of management. P

AFCC must function as the advocate for all cross-MAJCOM

information systems and coimunicationp systems developments and

improvements.

The Air Force has clearly indicated its intent by transferring so

many computer and comunications assets to AFCC. The only sensible

response by AFCC, therefore, is to become the "Air Force Information

Systems Command." -

9-
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